2 

(4) Korean Patent Publication No. 1995-0007575 (1995) 

"Semiconductor Device Having Circuits Separated by a Well" 

The reference discloses a semiconductor device comprising: a first 
5 semiconductor region of a second conductivity type formed in a main face of a 
semiconductor substrate; and a second semiconductor region of a first conductivity 
type formed within the first semiconductor region, wherein the second 
semiconductor region is electrically separated from the semiconductor substrate by 
the first semiconductor region, and a voltage applied to the second semiconductor 
10 region is lower than a voltage applied to the semiconductor substrate. 
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IIT32I gg] 

f|31 IS «Eltt fflESSfl 

[ES°| 2Bti- £3] 

Jfl1E£ g2H2J PI EAItt BSE. 

B2ES B &22| H1 12| gAIMl EAItt BSE- 

jffl3E= a W22| SI 221 gAIMl EAItt BSE. 

*BEfe B ©221 132] gAlOlll EAIt* BSE. 

15ES CK0S^2| gAIOfl 11 EAI*h BSE. 

*6ES fcWI«a 7*21 flAJOl 11 EAltt BSE. 

J07ES BKlieBF ODWtN?£2| ^AlOfl 11 EAItt BSE. 

J88ES 30R2S1 ^AKfll 11 EAttt BSE. 

319E^ S0iq»52| flAIOI 11 EAItt BSE. 

J110E£ MSEI21 «qE. 

B11E& DHEEIS21 718*33321 S7H figtt flAM* EAItt ES. 
ai2E~SI16E^ KBCWIUai MEEJ2I «|A|0| 11 EAItt BSE. 

mi7E 3 ai8E2j 75i *m sas32i ^aioa 11 eai*j- bse. 

319ES 118E2I 7^1 «*h ?S5S2] ^AJOU 11 EAItt BSE. 

*J20E£ HtOlftEt CWWtt DOIUSJ MEE|2| £AI0!11 EAItt BSE. 
U21E£ *il20E2| flAINfi.fiSI SHOW B SSE. 
H2ZES H21E2I 751 .flflWI W ?fiSS2| gAIOfl 11 EAJ© BSE. 
[ITS 2| SMth £2] 

e ts§ asaaaar-fca «az»2i «ei«kioi at* 2101a. 

»a «oihois« ^Mfi» Ea»iH(oi*K "MSMawia-aco) es ^oiia- se^Euom, °bipm§!73 

±E^SrVr)3~Argtt S*iai£0|Al£ pnSthHI * UrOIOtiaSTl S!3BK= 2l0i 2|fl ±H32| gEIS £*j5ffi 2i 
KQ. OiaM nH^HAJ^ Ml IS Vanal, NagataJg " Integrated Circuit Technology(1)(Co ronapubllshlng Co., Ltd.)" 

rpp'.2i~pp.3io« &mm ao. 

tra. aa fea lsi e= swi(±Eioiq rahw sioiai *«i bicmos^oi ^2 aw». 01 wma wona 



ES9xi±Em cKosea!*i±EUnaiya pays oi^ows m^zm ±um zmM Urona Esmztm a 

CMOSgaX|±E|Si 3 7a±HIE3«2J 8Bft tfa/d 2^. 233. ^iHIS^21 fc£| LSI E£ RAMI 

* SICK QI1M OtfllAlfe 'Nikkei Electr onlcs" . 1985^ 8U 122, pp,187~pp208S(W gMftM 7iaSI01 Si 
Q. 5&, Om BICOtKtWW 2101AIE £7lt> Dffi3W2| ±IW BEIUM aSSQ. 

Sfll^ SSISJ2! EhS^l EAItt 20IO. §H EBW5 IWSTrtlH TO(nWS)Eg!n±E1. pSIS 

MOsSi^saxl^Ei S 1M2| npnUWI15Knpn BIP)EB*l±EPr EAIHOi SiQ. 

Ol^lOflAl, nMOS E= pWOSSJ S.B.DS MOIS, Eai°!°l iEOIffl, 5 npn BIP MS!Wi&l°l C, E, B= 

SeiEl OIDIH, H0I±2| kE0|CK0|*2| ESWAIS OIS kES£ «BfeO). Eth #H EHOOflfe Wl *l 

t| Sf^s, M - M oj EaflEW 21Q. [WW. Sfl ^SOIEfE ESSOI SBItt 3LS« UE^ 

v a M^grassj- feE= ^sjon edem *mwi s^is gsir ^ 2io. mtm SCT5h 013 

-'*■><» ESOil BOWIE D^OTQIQ. 01 a?l ^200 StOIAI IfflSJ 7jftHAI5 i|SLH2J 7r3 *s pftj 7IS 

Tp-SubJOil °imm. SISLH21 7t3 S9!ft pMOSEan^EIg r@ BSS(nIELL)W °!7I*IAI ^ *S| S*KI| 

bKJIOiiSJ 221 Sin »EH WM. 0-4*21 iWZ!" SSIM WWl 5. Sffl2| 7I#01IA1£: S£ 

J. *r*l*l°r(ttiim #3, 5V)» 3*1 (OV) AKDIOflAi S^Bfe 3IS p-SubOfl= OVB 2J7ISH1 rm BEIftHS 5VM 

oi^SuTi^ Mai rata aao. oianre a*ioii 2ioiai= t\b P-sub e= «s Massesy o^raaoi ±» 

^ gSIOil §2«» SI79 SS^S dUEIS pnEfeUHl °!7tffe HK)I01± SST1 *W 4= 2101 3$2| 

in QiAutKHi 5e ^ iHgf nshsj zmw ra^ 4= sjq. 01 ets. osa as ssisoi a^tia. 

Lsisj m e- sqB7j= ai^asfih sa s^a^i ossihi asssa oife v Efe ovoishsj inois(sei-s»ss £hiae 
SJ= oici^Ego, HJi t01 .2)^ sraecF. 5= g^kEfe bjautt sehss euisi *k+»oi a^aoi si^i \a 
sm "sissi sioiAis n atJ^ umioiis so. we shessi nMosman^Eisj s 
a^'Eea°i ds eais its ajxi toi^i- a^ram, ^saf ?is p-sub^g at^s ^stf hi- 

a* p-SubS ^SSD. 01 i4?H£ICH= g# /mM Sofe S97JStfiS(niean free path)! 2^2 2171 HH&Ofl LYE 

Ss^eoa Essm, we ea sram e= drahlhou SifflAi= masj^LHsi 7\s\t*±7t nv2ia= esj sas s*iai?! 
a oi i^aicH ?a°i e^s eei a& g^sn^ s& ovusr mzn sichaie ®^tr e= umi 

Man^asj sssshw °itaxi m* e= p-sub2i s*i7h agsfe aeon sjsi 

°LU. 01 IHSOil HS^SI Bl CMOS^g mtV= 2101 M7h^SF?ll no-. 

B |fS2J ^siS SXOm oJSSKfl g^fSrS tfE^5*IM J8SSrc 20IQ. 

a s ^32j zm m^z sasi tBitBAi, e 7ie e^ meis^m e!7ra= ssm mEos n& nse?i 
oioK b irs2i «7i a n«2i use easi smiai s s^eswi sysi u aom. 

g g goa o-oiAl, i^?HEI01°l ?B21 ^S7r Si= mm 13 tlS2] §S}2^D p 

ti ^EI57IB A»AI) E= S(ttB«l£S ^3^715 A^A|)2J S?fs eJ7l*K>. 

StS B UHr ITS 38*21 2!7ra0il SltlAI S4S§fe £M®. 0111 13 ^ ^WHI 2!7 r EI^ SSfOI 

SCH»W QIA1!±»J 73Uia2j ±7^ dSlE^ nSFSfe ^21 tlllSPI m. ES«°I MOSESjn^EI E£ 

2!7rt*D. 

oi»r e was aim oil flaecr.- 



{gAIOfl 1] 



s-^^-a. ^195-7575S. l^J 



*02E£ 5 ©SSI 718512! iAICfflS oH-H- EAI*]- EHSSAI. BICKOSS^l MEa*lKC£AI 1E£!X!±Bt! *§W Art 
«]■ CHDIU5!* RAM(DRAM)Ofl 8|«tt 3?0fl QltBAI EA|orH SID. 

eg esoii^ nMOS, pMOS, npn BIPM?5XI±E12* OflSEIH MC2| 32^271 EAI El 01 2iDh QIISEIgl KC2J §S= ® 
SaO|E(PL)AH3l 3 n« AK3ICHIAI #j3gif# «S«rH, 01 *8|S?0I SSrS SIE2 ffl.fi 

oiJc 71I0IES BOIttll. ElOIEtfi DLOfl EIE371L.r aO|EK423*H EK)l£«m. E, ES<H! EAItt OflEEIS 
NC0IAI5 SSh ng *tfftS| HrS GVEHOfl PS Srtt#M OrS^Hl 2iCr. 01 P* STtttS SCHAiaa 

sAIOil a &AK30I 7IB££ SAFoBAJ gr4SSr= ±«HHOHHI= 8EF¥ft WlSHl(^?HEIOi°l 90|°£/d s» 

Jq), ^a^°i ham eat i^^EM onasgej *3a eespi *itf 501 d. oia© meg hsei 

flSAl "Technical Digest of International Electron Dvlce Meeting, " 1977.pp.289~pp.290801I gjJIH £3301 21Q 
S.tt, iEMMEl e^Oil CHoBA1= " IEEE Transcatlon on Electron Device. " Vol. EO-26, Mo, 1. Jan. 1979, pp.2~ 

P p.9#ofl mtm gsaoi wa. 

§U ESM EAItt Ht9t 901, ga=7IS°£= P« 7IS P-Subg AH*0 2H>. 01 3£ 2Ss2l npn BIPMSlXliEl 

J ausks oias t*a*pi 201 q. 71&21 msm se= BiPEaxi^Eisi geiEwisa- §if§ 

m nasKM ia.~10.(«,)SEa flOieo. .i*L. PBLS HIS*! 2£512| DHHS2SA1, BIPEg!*l±Ei2| geiEl 

■mm TaitShOI 2£^2| BIPMS*1±E1# g&tili SAIM 123 nflELLlr PWELL2J 7cl^«s 5f7fl5KH ffl£IB(lach- 
up ^^oj efAa^ ^jqs^i 21010- . EHSStJ&Oll CHSBA1 = "Technical Digest of Internatlo nal Electron Device 
Meetly, " 1982,pp.454~pp,477#(H1 7HAI301 2iQ. DH§# nBL2r PBL2J g£15E = 10.-1tU(«.)» 1O,~10»< 

oOses desaa. 01 oh§#= n« is 7is- p-suww oia sroaoi sm/d sssul, n § ounq* gsfm su*b 

gEl^fi SSSHS, 3 LH¥(HI 1 WELLS nflELLSl «SSr= S«0|L|- IS0I1AI J\& p-SuvLHS blUl^ H OflUJqEfll 
SL 0^^3011 S|«1M *SSr= &aOil 24*8 ^ SWISh «*H* 3011 CHtHAIS Cr§0« ^issta. EtT. 01 M OH 

g&s ^51 (HI ma-AH t.^ E= 2^ ^efS *E SICK CNS l^EikE C E= V m 2|- DH§# nBLAKJ|2] 73 
tfl^S^^I *lth USE M£M#Oia. n'ffELLjll' PWELLS pM0S2r nMOSESIMiEli S^OID. E, BIPM 

iwiEISI #e!E|#S m% rmi. S nBL# AfgSIAl ^UQ. 

q|a^ §2 qigofl SiOIAI, g SSOfl 2iCHAI= 2| SST, ^ V„(OI SSTS S2J PfflELL^ PBLb 

7\*to OHSIHI g^2S= " 7|52gT " 019- VOW V„(atf51£S • iSgf "Oia ttO>»2| S10|E W 

OO^SSI 5^2^ S^IMCr feTiU SSTB S^httD. 0I2H^ SSfl ^332.^21 Efe €K0| ffl^ttWI 2! 

7hSffl ovg^^ ^sjofl iieisra one es, sis7i- ovsi- vcc(wm #a w) akjioiiai 3?= ?i 
^sr v^oii ovoisrsi ^ sat epwn. aasr v»oii= vccasri ei7hShE§ t.«^. oiaoii sjso ojm is 23 

P9ELLLH2I n« S,^SOfl &EM§»£| LH^ E= 2I^S ^Ei 0)Q S^OU 2J*B ^2J 3^01 S^BiaCHl SH3&E, 71 
^Ih n«StJ# AK)l7r UWICH^S E|AI SEi Ve.ej Sfl SSSr= 31M 2J«H, SZH7|£(H1AI SSIS 

SsiS i^?HHI017r 7ISLHS 5BB01 S|S7^ 2§stSI= ^3S| 4= 2iLr. 01 S2h= H2EO0 EAItf Hr 

gae SfttBAI 7HSr= **I2|.BWW SiCHAi fl»tW&. 3 WSI tea LSI, SRAH S ROMSM 2101 AIE 

^7ci*f saw aoin^ as mboiq. ^7ioiiai= issr v^i ssssr vecs mil «g*ra*ieK.*«ioi msi; 
m assr v^m vcchd sa« apmoiE-Drawiai sin a§ ^ ao. e*l b ^sm tu^s i 

g « p WELL( nfliEUj^ s,^#2J 2f StKll ^Stf»S bFOIOliEl^ ^01 21£ES EHXISa#21 S^E * 2iCr. 

aCntrn'm^w^ «^e ao. 

E £A|W10UAI£ P« 7IJLH Mil i!S5r273Et, pnp«2| BIPSSiTaiEll AbSSfe n« 7|&i Ar§SI 

E #D. H 3?(H1= 217^^1 ^1 *HOtSr= 110m. E, OflEa^SAI^ HIC§ ^1 ^SS^XI^, 

• IEEE PROC " VoU30, pt.l .No. 3. June 1983, pp.127~pp.135 E£ " 1984, 1985 International Solid-Sate Circuit 
Conference,'" Digest of Technical PapersgOil 7|ftS0f 21= US IS* E= a«*(CCC.STCJIS)S| OilEEIlt Ar 
a§H= S^WIE HCHS 4= 2id. E, DRMH CSaW StU 3 *»2| SRAM, ROM fe£l LSIgSJ LSISELKME HCHS 

5 17^5? ^Ai 7lt^ Ul-El- ^CK E, B WSMA| = tl£2| 1^3^ BflSD S7IU E= ^° 231 =2= 
r^| Qh q| 2 o ^a/job ggjifl- 54-82150S E- 1976 ISSCC Digest of Technical Papers pp. 138~pp. 1391011 

7|#Soi 2?= ^Ofl 2|*|| ejEHISa LH¥(HIA1 ^AIS 4 2t°°S, il^OIIAI OlM^l S^l SSSW SHE 



- SICK E. 715321 V E .2| ?I52| OI3£S¥Ei *moKWE 

oi" ss<» ^AiommAds slhsi 12^ nmi as ?is p-subtm asm* asr* S7»i/d sai7i#2j saist tie 

W g § a , i-?HaicH saoi s*bil a= ejn^ns it^ as atest ^ ifl^ a= ssbcioi 
i=1fflkww *ss<" Hja- 901 gstas- gsisn «u ^ SEiaem eiTito. *hs. E2E21 masiasi 

■»UIOI aoi/dfc V>ISS* PS *Efi S7t S8AI S7hAI?l2 E*J a i!_SAHHl 2|SB 

««SH» ±£?HEI01(HI CHtt »H22H 201 flSBQ. H^iH fltSSPI «oB 4*8 0IMSW»£ 

"01 fl^ao on i^oii Ai= ±*si mem »»ffio. irem, ow^wa M321 gEiasron tissi 

« gsimoiiAi stiu es *s asw aaoo. oish ois> &oi nra- ssisj Bras asm s?w= s 

SlUOl £0* Sh= yEH ?20il £^ ^AlOflOfl CHSBAi gg*4^. 

Sftl . B1CM0SSW SEi" OHJEJ- «£S| pKOS.nKOS E£ CM0S2| »*|2| LSI (HIE BiSST 

4=*aa. mew, bicws»aioi =tw®7i an a® aisois aswis co. 

l*SA|0S 21 

Ifl3E^ nMOSESW ^o, gs^sofl £33 2« EAIS* ES0IQ. 01 £32) 7l5KP-Sub)LH 

g*h nM0SSeH73iEil iNBI, nMOSZ, nM0S3S fctO. 01 ?2W/4 3§H°| nH0SMa!XI±E)2| gEI#0flS *S 

slssr v„. v_. v„g e>7nr * sacm sigs§E(Hi ststr s°j££ floiir « ao. 

ttB. n«#Ml= VBB4SAI E°JW Vcc 2!0iE 2^ V^SSJ SSM S^ffiD. SXt. BI3£M 

S 15H2I rM0SM2!73^ai ?T= SOI ea^oiq. 

39l3EM te |t» 13H21 nil EAWKWia. 01 ^AIOflOflAd^ nls ffla?H 0^eS^2 nH2J 2,^£| LH¥01I 1 
MOI^SI PlB tfWfc 2^(HIE gOISW ge?t - E. S€ nMOSMSW^EIl pH ^Hl 2E 

e e ©ss a 5! MosE=LH*i±Ei<y Essi as vzmnm wm?\= pmoss 
ajasoi'ioi«CT 4 aQ. as vbbisi ssoiu oigs a- t^££¥Ei sioie 

soi an. 

l^AIOfl 3] 

IME - tf* 7F f S ajsc nMOSasjSlSOfl S SSt ^AldlS EAI*> 310IQ, 01 ESOflAI 7l5.KP-Sub)LH(« 

2:n2i"pirp«i mm ^ pilhou iwsgen^B sstra. oiEaoiiAi s its* sissra ^ pi 
b.'oi« is. asr v = ons nap □ -svs a^w * aQ.-?is n-subtma^^ aer v D ,s aaasr vccaa 

§2 E= a^ V„,V SB S2| OltSfiQE BSTOiaE #D. 

H4EM* 13HS| nMOSMlHjq^m ^ 5*.^^ 2?H2J piai EAJ*»aSIH-. 01 ^A|0H= ^2J p|» 321=1 

-si ricssEHA^aara z«oie soistTU »i»it 4 an. oi a*, wawai psssj grass ©em n» m 

c^oira. a°«^v m s vjhis ahs §21 asri a^m. aa v b ,m= aa smd e^ asr v ra ,v„ s°i oi-^a 
de a&« a 

[^AlOfl 4] 
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35855*= S W9S CHQS(£Mg MOS) ?m 9\Bt! tfAINfi EAI*t 20IQ. 01 £30)1 aCHAI. p* ^OUiOfl 3?H°4 ni 
(nfll nK n»3)t^SShX E ZWSI ffl nW1,n»2LH0il 25H3 pKWI,PK)1 ttflCO. 3*. p«(P11,PK)» 715 P- 
SubLHOfl ' nK0SMa7liE1(nM0S < nM0S2,nM0S3)l *3t!D. IE. n9 (n»1,n»2,nW3)LK(Hl pM0S!=aXI±E1 

(PM0S1 pH0S2,pM0S3)1 «StfQ. 01 ?«0fl SiOIAI n«OSESKI±ag ftt S2IS01I S3 Y»ft S7ttlO. 

*na pMOSMaHXIiHg n*3 gaitOfl S3 VL.VL.1LS °!7F*m. 37H2J 23 V ra ,V„.V D , Efe 37H5J S3 CV^Ofl 
^^tlSIHim&AI S01E 2ZtSl 331 STOCK 0111 gOl S3 YL.t.MIc 6NB(0V)2 -3VM SPI-SHI 5 
naj v M Vbb VJWfe Vcc(*5V)S!Vcc*« (+7VM °!7H«:h. 0|Sh BOI *8A| nMOSS pttBSaX|±E|5| 2^ SEI^Oil S£| 
2) *M 2!7Hf ^ SO. £tt «15E0il SiOIAIS ZfflSI flUIOI 17H5J KOSgS!*l±Eiem EAWKWeh ifiQj| C&EW 
OtEI»=l MKMeH^liEil Dt3tIE E S2j $E H5ENAIS niOl 37H, P90I ZKWKi gSOtl CO-EM H 4=§ 
g7! . £ ^ a^AI^E *Q. g g«g 7l52f §21 BJSttfe ^S&SE 3§If 4* aOfe 21 S«!ShQ. 

5 3*1^715011 M tiasm n lh^oa men tsatjcj. 

012 71 ^ SAIMOilS WSEBH±EIS* A}g*/ ?«0I*I2> E H tt33 HHJIfiEF §=aiAI±ag A*§*j- 
UWlia M?HXI±a^ HOSEgjq^aS 0H3 ^= S^tlSOU MS 01°^ «SttCh 

[61 AW 5] 

H6E ta mmSt -B*l±Ha A»« Season e »S» gA|Ofl# EAIi^OIQ. BI6E(HI Al£ 33H5J npnHI- 

0|«a EaH£B(iwl.wri2.wrtS>» W% pnpUKJIia MBH±H(npn1.«>n2.rwfl)ffl- 17H3 ppUK)I«EI- 

( P np i) i nasra ao. »asi uwiea season ai^ 01 es°i Maxima r«i37h okpws P ts 715 p-suuhi 
oiaaisi npnM^Aiiae *a*ra. susi 715 S3t S3 v„sai shj e^ gsi ois°£*a sgsm act 

Voi o| ^ § t, S2 , 6ND(0V)Efe 0I31MQ ^ 2 91S ^SS^ OtBiW^ UKJl^ ^XI^Eil 

ug 4= °1L[. E ^S0flA|= P11.PI2S UEHi! SOI p-SubS^£ p*i W^SUl 3°t" 

OA npnSS!XliE1(npn1,npn2)l 01 p#M^ V ra .V m M SWD. S3 V^.V^ a§ S3 37H2| S 

gf V V V MO fe s *t°r((Hll IS SSSa- VccSU- Mg)s 2!W« ^3, Ea7aiEKnpn1,npn2,npn3)l A1S &S 
SCT^El^ aQ.^MfflXliEi npnl.npn2t 3«SH=OI A^tt #1 ESgHI pnp MS 73 

^sir ^ ao. ae 2= ersAi?is, otawsi. pnpEasiEii sssf 

S n« SBiaOfl S-OI^- S3# 2J^- 4= aCh 
I^A|08 6] 

c^o« slhou c«os» aroiea^ MsxiiE^ ona as ±« bicwctm h wst mm ch«iai ss^q. si? 

E- PS7I 3 * P-SubLHM S15E2t 0PWSi«Sga7aiH(n»St.fil([H.i^)aW^aWi^ S«Sm, 
E^npnfclKJI^ E^Xl^EUnpnl)! **2*J ^ Al 01101 Q. fe^^ ^0! nKOSeaXliaej g3S3°SAI S2T V„,V„ 
V 1 m^2.S. g§m- ^ aQ. E pMOSggiTaiEISJ SEIS^SAJ S3 V rai V-l ^g^£S SSW 4= aQ. HF 
DieEh esha1^2J SEIS2J(HI= m&7i±Z\ nM0S32) 715 S3V,,! a^KUl a*&. MaXI^Ei n«OS30l a°2 S 
«■ V„S uToiSEh M?HX|iE1 Sg°l IT 4= aQ. E 3U6ES24 EajTa a H np n i^ qi^p H17ELK<H1 

UH3I1EI- MSJAl^EI ^22.H)flE £0|# S31 5^ 4=aD. E pnpESXIiElE 7dl6E^ U[&?m 

1 ^ aa e pr, h. wBsaTqiasi eeu°j s uwi»a sa^a°4. e^ia. omia. hboi^si 
es^i »a*ra. pWaxi^aah chos^i ?air ^ an/ a ?^e b ws°4 ffla^Hsj ttsiasw 2!7F 
m 4= aa. 

Tjigci= nMOS^SM BttS* tfAIMOl EA|*^0IQ. 01 ES= 715 4011 (MSEa7a^Sa 

2 «^SnTi^2,^011 CHS Sifi S&AJ?I= S|«| 7IS#0il pMOSfi Ofle UQ-tf 01 £F 
»S Pl"(P«)S! nl(n»)S itfSfe 2011 £1*B PSLHOil eajxi^a nNQSiai- 715 P-SubOil EgjTl^ 
a nWSZSI M£I¥W1 ^U21 S3 V^f S3 V E .# 217^4= aD. E 715 S! 12) ESS1 fflOIS ?I5§ 
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°!7Hf 4= SIQ. 
[^AlOfl 8] 

*09E- SOI (Si I Icon on Insulator)^ SOS(sillcon on SapphireRisl INSULATORS *±MS i3S7IS£0|| nMOS, 

pwsswhahb ?sskh- oia- as 92011 s ststrag eai« 201a. 113715201!= sues n* 

Si)l SS g§£S «£A|?I2. 3 3| p#M n(S= P^)2| B£BB 715011 EfittfflJKI SOI ES5BA1 Ot£15H2l PS 
n«)g«l *EI#Q. OlftElS PS S^LHOJ nMOSMgjfliHM SSSKO n*i S^LHOil pNOSES!^!— EiS ««tf 
q "p*~g«5 Z|2tOfl£ a tl£2| gEOfl W5i EST V-.VL.B °PftH2, £ n*i S3(W= SSJ V^l fflJItiO. 73I9E 
Ofl 'a5/dVi« S nW~SEIS32J 3B£= flow 4 213. E pMOSEgHTq^ 5 ^ rMS£afl£E|2| 01 hi StU 

AtSIT 4=E 2iO. 

[gAlOt 9] 

12E= S 13S-Ifl9E0fl 0JE17W 715S2J £321 92011 CHtBM gg^2Q. Oloh MB ?2§ fflEfll 
HSSIOil 5jSt^ tfAIOIOI ch*baj bbcq. 

HIOE^ SB>«I2! ffllSEl (QOIU51 RAM ,±H0|9| RAM, ROMgl SttCO- )^EO|a. ADRS OlEiSiejq. CSS fi 
g^Egg}, BEfe EH3IM °!0ilOIMSej, Dlir COOIEt §5?0|D. Oil i!S2| SSS BXI IDflSAI, gSl- A»tt 

p i- oi=ai±uim s ciaa. e&oihi gsi uewscj. §3 c= somas a ehdissism uEma. g^ic= 
onsai aaois uemq. ^ so= s±gs a assise uEiyjp. b wbsi a am m= ga°s beu^! 

MSEI^ 01901 «C2J 3W2] *«|S| -ttEi*IAI 37tfh£210IO. 

»11£* SiOIAJ- JM0E2J- SOI gEIS BH2J B«tB SttfHr SLH0I1 715 utoioi^asr iraasM lhsskh. 0IUK1I 
ax aVstfflksi 2§sj v roJ v M s onsEia otEuai 012121 sgtison awia, onsen oienoioa= sssa vcc 

2> ai^W BNDM W \U,,V„SA1 ffl?tt!D. 715 UHDICHi £|S9S£ OIOI "1976 ISSCC", 

P p138~pp139 5!= ^SISJHSa SHITffltifcW 7HAIEI01 »Q. Oiat!" 9S0I1 SlOi/d. Ml S3 SSaS2| 

pMOSMS!X!iEi°l SSIS2|(nS)0ll= SST V H ,( + 7V)1 nM0SM!!!7q^E12J SEIS^(pS)Ofl= SSI V„(-3V)1 3 

^ISKS E 1 0iSfl0|2| pM0SE?HXI^H2| NIOflfe Vccg « CHEB0I2J nMOSES!*l±E|£J pSOtl= S3 OV 

S 01^1*0. 01^711 SBAI SS^aSSI MElSejMfe §CH«0| g BSfl SSSfeSlHI 2ISII. S^tlsHl £tH^MU 
01QTMCH1E ttflS^I^ etSEIH at^glf(M0SEaxliE12| ±£E Efe Eai3^ 715 AH3I2J gifOlU bWI§a MS^l 
ShS taiEISf 715 AI-0I2J #lf)l aiAlU 4^ 2iH. E ^01^01= 4:=M0^^^7^ 7121 i^STO &s msmse 
SSiraM 4 2iQ. Etf OI^SJ ^AIMIOOAd A^EIS MEIS212J §§£ H 2j*r<HI ma HI11E2I V^.V^.V^, 

niOS I! HU£2Ta:?22| ^AIWIOB CHSBA1 gCHXIfe «S| 3SE2| ^AlttSS Olol-Ofl EAI5IQ. 011^ a , E o, §ai 
7I#0U(HI CHStSAI M0SCH3IU51 RAM2| S3S|£2h CHJIUSJ M2a«Sl ^M2| SS^SB UEMQ. E OI7I0BA1 1HS5I 

at doiu^ as sraxie, e es^ BosiEooi^ naeifloiu hwibe* dehors onaEiatHiE d^7ots 

[4'AIOI A] 

X-112E2I AIOIOIAI^ aifilSS! S^SHtlS (n« nWSO0|fiE)a HBIfflSSI nMOSSlHXIiEll pB W2 

BSa 0 "" P»)LHM is§m. ge!t|£2| pBOSM?HXI^EIi nl(11^Eai§^nW)LH(HI Ba*m-nMSEaXliH2J 011a 

ai = p« ^i^p-subLHon ^ssm ao. b ^aidiuhiais a^tisai P ia 715 p-suw gagoi aa. auBgoa, 21 
^oj^oTo, ^i^ofoi hi2&esii§^(hi ei7ra= S212J 7I50B &7ra£ ssreiv m 2i «t 
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°>a man wi is asr v^m a^tisei Aum swai?ie* -3vs amir *aa. asr v ro t msatisi lh± 

Ss'wEISI ShStHAI OVS fiqtr 4= SiQ. DfiSEIl 8^9 Sa£ Hg£M SE#0|Q. OI2I- BOI «l/d. SUE 
ISAIOO Bl 

□M»7ws p^^ie P-subLHoti «g«tii siD. sxt. p«os^w±&= nSLHOii sawn ao. nan. a^as^xran 

« a*>3t nM05DOI£E 0K!H9 pl(Hfe 33 V m (08g IS -3V)1 STOKl. Q^SIS 3 DilSElSS] nW0S9 715 

°.<^^ Vdp (ojs msov)i a tod. nsEig oraiMfe n\2SLn umims. p«9 hse#i nna*ra sad. 
3Ein ni(H- *ar v„.s grata. *hi2E9 gAioaw ami e £aio«= eiqM£±a&oi mlhob □@goi aw aioi 
ohsoi zwskiii, a aeias cwiaa 01119 nMosseiKiiEW *s a season b*ai sue!- sasass 
tiis ^aagaaa- v„°j how goismfe oism 

igAioa ci 

*14E*» pKPWIHI HSEIflft «dftjl PS 713 P-SubLHOfl gJ^MStlS 9i SBI1IS9 rMS£BX|£E|ft ttgtf 

ahm'sai© aoio. e ^aios(«ai= msEitisi smon una* usesi pioi o@eioi Sin, sui2E= a& *oi3a 
[tiAioi oi 

hise* ns§§ Ansa, ssasa weeim Piuioii eatcbioid. ai2E-ai4E2i «ai 

0|0|/4* 2S9 a ttSWia. fi ^A10flMA1= B#9 1 ?2sL SBHS9 nM0SSa!X|±E19 piobs 

a°>v loos e°<-3V)i awa. nsaiig nMosMgjwiEisj paons asr woi* esov)§ eraso. a ?is p 
_s^L a of vl.(wie msvcom a^mp asr a:>ra= pslhm= s^ssasaa ssssoa sa. otEai* 
an 19 ?eas# stmu sache so. 

juise^ ispis p-sub^tm pMosmiaEiam aaer m EAitr soid .^sisy nMosgaxiiEisi ?\*m= as v. 

(fflls's°f-3Vm aS*B. ?ffi£IS9 P t50SE?HX|iE121 nlOfl^ agf ^(tffle ffl3|«K«. PMOS g?3A|i 

asi ^ s^eiFt a^AjgiD. miaaasj niouir aer woiis ^avcc)s oi*ji *«ai 

tis^aciAMOii'i«ni ay n^ai aa^ 4= sin, a miasms i=M oga^t tisj gssw s= miaai ^ 
4 sia. 

i^Aioa 10] 

• M0SIHiaeil(SRAB,0PAI»l)01l 4IAJ0J A-El _ ai2E-aiB£« .S5*ll/d ^AlOfl 99 «7|S| ^S£S ?\m%Q 

LRffll HHDIgaiW MOSiTH OfsEi 2= SI7E2J AUtBAl tHiaaOO «IStt S ^9 2,^ flAIOI 

ilanE-aaEoi eaico. ^aiobs hihe-use^ onma!^#i kmzm. ti2oe^i22e= wma%m h&a* 

[^AJOfl Fl 

ai7EMA|fe a§¥E1 ?et|S9 nM0S,pM0S ( n P nHFOIl^ egj^l^EI S Q0IU9J*! nMOSOilEEl fi 1 UEHKI1 SAD. 
nM0SMaa^9 m¥CHI= HM#1 feE9 P«DHg#(PBL)l Wm\Q\ LH^HMOflEH ^^1 2,^AI?|2 31Q, 01 S PBL 



s r® QHgg2| £ El (HIE AFg£)D. 

nfflJSMEHTaiEi^ PlLHOfl «J«*H1 p« 0flll@1g#l AjgSS 01 Pit SID. 01 p!# 

Sh¥Oil= 2SE21 n« DH^S nBLl niSSHl, 01 * nBLOfl SSTs *l5fl 2SE2) (CN)S WI*H2 2JD. 

E^S §S£ nlS M£W= 2(HI2|5ll p* 7IS P-SubSi- gSA|31H SID. ?B»s|£2| nKOSegixiiElOO^ ?S3 \U( 

out m^-mi wmn. pmoss?!i*i±ei2i mwt ser v m .(ofiM is vcoi e^itra-. e mtitoiiEi- mshxi^ei 

2| ga#i» MS5IS2I nMOSeiHWiEISl gE|#tHI£ §121 S3 V_ft S7»«l SID. 121 S^Ofl O^S OHUS 
nBL.Wi HKJIBa MS!*1±E12| «0|EI?TOS| W&m D»S 201 7IS7a?,>21 S±M S(t| EHSS &K0IE 

[£A|(H 3] 

HI18E£ WSEIg P« 31 S p-SubLHM 4 Aim II EAItt 22SA1, S117E2I gA|0g2fe Ifflaai^SJ «i* 7«S 

□| DsLD. ?ai7E2i 7201! 21*13, HSE2| OHIS PBLOI gOtftEt nM0SMB!SI±E121 ±Efl*lSEay VJF em S 
SID. tUS SI18E21 2WH l£!£S DEWS p*!21 $*|gS2l *U*0IE!- D^SIOI Mia£iiS2| 

nMOSMSHfl^EISI flU£0|/d DHS#OI £0h£3£21 

QSOJ *U18E2| TO ?S SSI H19EM EAJttD. SI 19S2J (a)0U1= itt 7IS2J £30H r® 

DHg# nBLi (b)0UAi= E P§ DHS# PBL1 *3«Q. 3*. (c)2| NEWtf SSOtl 21tR Epi#l «g*t2. 

(d) (e)2| SSOflAj EpISLHOflAI ni(nBELL).Pl(PQELL)l ^tlO. (f )NAI& i*2| 255. E2Et+ CK#t * 

gt'tf S^2I nBUfr H*AIBQ. S ESOflAlfe gefEIOl Sine. 01* M2EH§2J 1H0IM. H0SEg!*l£E12| WIS. 

wsebj]±eisi s Ea«2!#. e issfDa e.®t\±b°\ awmmm ««rch' an* sqims a 

HH2121 531 §as ttO. 01 H17E. S018E SOilAI ft OGLY nBLg UKfl«5t M?HX]±H£1 HEI^VS WBttD. 
t^E » MOSMffl 3^1 £2J ±S>± a EEHSJ3J- 3 AK)I, UKUaEI- MaTJ^HSJ (HOIiW ^Ei AK3|2| S^JSSS H 

feEftiia a*«w S2ss, flssatoi §Htt era Maioia os uisrai swaii^ sid. 

[gAltil H] 

22£(Hj EAItlCh. Oil ^AIWI= P* ^§30121 SiQtl ^SM S|t| 50ID. 01 UJS (Hi OiilD 

B|g#t Al^ol— 3^011 UloBAI Biliil 7a £W ^ SID. 

320Efe BBEOia. 0121 SHI 230ilA| SJHaEl HI21EO0 EAIttCh nMOSMSXI^EI nKDS12| pg SEIS(PWELL) 
S n #rCN'orn9ELL)ks MEi^ 2 CHI S|«j PS 7IS P-Sub2V°| MOI! ME|A|?|H 2iD. 

SI20E °-' M2IE2I Mmt\?\ mi =S«|£°I ^S5Ss *II22E<H1 EAJ^D. (a)CHIAJ^ p-SubtW OIS ?SOfl 2| 

*H ioiOIIAH IS 30|2| §£011 2SE°I n#l D^^D. 3* (b),(c)(HA| n!2f pis SStHlh PlS P§7I5 p-Sub 
21 2°(HI= ^ SiD. (d)MA1= n« QH§# nBLOil E§?f 3feE2| nS(CN)l IStCI. (d)01*2| MOSi 

73-, BKJIlEf £» S Blfl»'*fl»te SSS §SH2| gglh I^SID. 

oi^ oiei tiAioioM ?i«h"Hia aoi. e ^sm si»ra. ^i^id mos£7J2| mei# s bwimei- ±a>2| beisihi 

^Ja ?12|2| sal 2!^ 4= 2101, £»2| SIS2| ^m WE S^2| S^t ^ei^ 4 SiD. OI20II 21*11. 

2i sbiAMD g^iir s £=Ewia2i Saigon ch«s^i ^ish se =si&a2i gs, MEiagra g§i§ tjshta 

fi*SS 4= SID. 

X|3J>ro= AlXlkOl^&Hl 712!Sfe ±£3H£I01°I ?S01 ^EI57I5(W SSS K0SM?H7;|£y E£ BIpmaTa^Ell ^ 
SSfe PnStfOfl 'gmm. SRAM E= DRAM21 §^dS2| m\9\ fi-g Sl§2| S2J0I EIS1D. 

01^ t^^S HtEiai §£|2| dSISl 751SlAi?l>fl 5.10) Bl^SlXl S^D. 
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a gr«S Oiatt £#1 $ 2iH HOS. BiP, CMOS, B I CMOS 3 BICN0&&S SttttS 0371121 SIMOS Sjg7Ks*F 



. HI,E^2| BKEH7IB. #71 ££« 7IB2J ^SOfl «S3 7S22E*21 *81tfEJ|]S3, #71 MWJZM 

oiTialoias. a* aittEa s*i»s cm *»2i #7i bevibsi sew «#s aaa* scma. #?i 

T^ESIS^ #71 »1»SLS 3308 2JcBAi #71 »E*B 715* ttEIEIIl. #71 JII2Sffi»35|OI 2171-E! 

s aers #71 »esb7isoii oj^rab asrso stej 21- ^sse sh= behs*i. 

g:? ™ 3 . jfl^KW SWHAI. #71 S^fiSSIS^ HttHf Ol^OiXIfe *it &H5 etEsissi . 

4 J3121KH1 SUMAL #71 BlttEfl 232J SSM n»Bi 5 SMH. *»2a£= MEEIS 

I Stlttil. #71 13S|S^ ?B!il£2) ««■ Sttffe 21 itS££ Sfe BESS*. 

s a«m slow. #71 mi^Esis^oii ei7ra= ass #?i e^ras asr s #71 a- 

EJ07I5M 2!7ffli= SSJSSJ Z|2* SO fe£ SKI 2# H9££ Sfe B£»3». 

a?« e. nam aow. #7i meei^s Jai2sas2i hwisfeto se^as swa, #7i ^aasi 

£ «|1ES^°l 7S2MISFETM SStffe 311 ^325 ofe 

7 aw-aewe ou= tmtw aw*, a^saaej- basks asm ^sfe ssra24Si e su- 
«m. x&snz*n 2!7ra= aas #71 asra&$s2i msbis besiss. 
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